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ABSTRACT 

Two separate studies were conducted: 1) one 
examining the effect on sixth grade subjects (N=113) of relevant 
questions occurring shortly after reading textual material on 
posttraining tests to a control condition not receiving the 
questions, and 2) one replicating it and also examining learning in 
small group (individual- like situations) as well as intact 
classrooms, and comparing the performance of sixth graders (N=96) and 
college students (N=74) on the same content* Data for the first study 
consisted of the number of correct responses by each student to the 
three daily 12-question posttests and the 18-question post- posttest; 
for the second study the number of correct responses by Ss to a 
16-item posttest and a 20-itei post-posttest* Results were submitted 
to means tests and analysis of variance to determine the effects on 
performance of class, day, conditions, type of administration, and 
their possible interactions* The study failed to support previous 
studies: There was no general facilitative effect of interspersed 
ghe^tions (after relevant text material) on incidental learning* No 
experimental differences were found when sixth graders were treated 
in injiact classroom situations vs* small groups, and no differences 
were: found that could be attributed to days with respect to short 
term ^nd delayed retention* If "mathema genic behaviors'* are generated 
in Children, they ^o not seem to take the same form as those reported 
ih ypun^ adults^ (JS) 
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OBJECTIVES: 



Rothkopf (1969) has defined mat he maj^enic activities in 

« 

the following way...*‘the study iof matheraagenic activities is 
the study of actions on the part of the student that are 
relevant to the achievement of specified instructional ob- , 
Jectlves (p. 2).“ Most of Rothkopf *s recent work, and that 
of several others, has dealt with the effect of interspersed 
questions (or test like events) in reading material on 
immediate recall (retention). The effect of systematically 
varied interspersed questions has provided some consistant 
findings with important implications for the organization 

of school reading materials. Several studies (Bruning, 1968 

* •* » 

Rothkopf, 1966; Rothkopf and Bibisco-e, 1967; Prase, '1967) 
support the contention. that adjunct questions (inter- 
spersed questions) administered shortly after inspecting 
(readying) the . text segment to which they are relevant, affect 
mathemagenic activities. - The change has shown up on post- 
training tests where performance is superior to performance 



of no question control .groups and groups who saw questions 
(the same. questions ) prior to inspecting the text segment 
to whiqh the questiona^ (Rothkopf, 1969i pp. 8-9 )• 

' All the studied 46n^ to* date^ have examined the mathe- 
magenic actiyities p or. senior high school students. 
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The ob jeict; dif tMs yiiw was to determine whether 

the same . iathemagenio actiyiti^s that hav been demonstrated 
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to operate in the reading behavior of college and high 
school students also operates in the reading behavior of 
younger children. It was expected that younger children, 
having less well developed reading skills and different 
orientation towards the reading/learning process would not 
exhibit the same mathemagenlc behaviors as blder children. 



METHOD ; 

The reported investigation Includes two separate studies. 

—The first study (Study 1, Spring 1970) examined the effect 
on 6th grade elementary school isubjeot^of relevant ciues- 

• V 

tlons occuring shortly after reading textual material on 
post-training tests to a control condition not receiving the 
questions. The second study (Study 2 , Pall 1970) replicated 
Study 1 and also examined learaing in small groups (indi- 
vidual-like situations ) as wel3j as Intact classrooms, and 
compared the; performance of 6th graders and college students. ^ 



on the same content. 
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■H' 'Tlie 'rtuay were Jl’s students (69 male, 
44 f4$a%j) s6c^l studies 

«la??es. teiisttt {by one' teacher '1&' a middle class -suburban 
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ranged from 28 to 30 students. Those students having severe 
reading problems were eliminated from the study# 

Procedure ! 

Within each of the four classes all subjects were randomly 
assigned to the group with interspersed questions (Q) and 
the group without interspersed questions (NQ). Since 6th 
graders are known to have a shorter attention span and slower 
reading rates than adults, the study was run over three 
successive days in the school, followed by a follow up test 
a week after the end of the three day period# On each of 
the three days' of the experiment, subjects in the Q and 
conditions, by class, were each given a packet of materials 
containing a set of Instructions, six pages of reading material, 
and a post-test based on the reading# The initial instructions 
- for both ^ and NQ conditions were the same. These were read 
aloud by an experimenter with each class before each session# 
Subjects then worked through the experimental materials 
at their own rates at their desks and completed a post-test 
after each day *s. reading# .The classroom teacher and one of 
the experimenters .mon^^^ the sessions and answered ques- 



tiohs that arose . ^ Each, sessioh was carried out in one 50 



iinute class peri^ yeek after the Jrd day of the study, 
a ppst^jibst^test, w^ to all subjects in each 
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Pdr thrbe Bucceasive days of the experiment 
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two sets of reading materials were prepared (six sets in 
all). One set for each day was. composed of six pages of 
printed text materials. At the top of pages following 
each page of text was a series of three fill-in-the blank 
questions that were related to the previous page of text. 

On a page at the end of the six pages of reading material 
was a 12 question, fill-ln-the-blank Post-Test composed 
of two questions from each of the six pages of text. The 
Post Test questions were designed to be independent in 
content from the experimental (interspersed) questions. 
(Independence' was determined by. separate ratings by the two 
experimenters). Together with a cover page of instructions, 
these materials composed a packet for the Q condition. 

Three sets of such materials were developed, one* for each of 



the 3 days. 

The packets of material for the NQ condition were identical 
to those for the Q condition except that the experimental 
questions were eliminated. Thus, an packet contained 
. instructions, six pages of test! with interspersed questions,: ; 
and a post tost.; . . . , 



In. tho instructions specific to the Q condition, subjects 
were Inst^cted to read through each page of text and answer 
the qhestiq^ that oobured at the top of each page. To the 
right' ^ the correct answer 

.vUnder.t^^^ instructed to write their response 

."'‘•■'ohvihel'filhl^ lifting the tab* 
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The Post -Post-Test (administered 1 week after the 3rd 
day of the study) was composed of 18 multiple choice ques- 
tions. One question was derived from each of the six pages 
of text for each of the three days* All questions were 
judged independent of the Post-Test questions. Nine of 
the questions were judged Independent of the experimental 
(Interspersed) questions, and nine were judged dependent* 
The text materials for each of the three days were 
“based on different aspects of Latin American history and 
politics, an area of work the four classes were entering 
at the same time. Prior knowledge of the content was 
judged minimal and differences were assumed to be randomly 
distributed across conditions* 
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' DATA SOURCES ! 

The. data in study 1 was the number of correct responses 
by each student to the three daily Post-Test (12 questions 
each), and the Post* Post-Test (18 questions). Table 1 
. summarizes the number of students in each of the four 
J; o^sse.s completing each 






Table 1 

Number of Subjects by Class and Condition Present on Each 
Day and on All Days of Study 1 



Class 


Condition 


Dally Post Test 
12 3 


Post- 

Post-Test 


Present on 
all days 


Assigned to 
Condition 






9 


10 


9 


13 


7 


13. 


1 


m 


14 


12 


15 


15 


11 


15 


2 




15 


' 15 


16 


15 


13 


16 




m 


13 


12 


12 


13 


12 


13 


3 


Q 


11 ' 


' 14 


14 


15 


11 


15 


NCi 


12 


14 


.13 


14 


10 


14 


4 


a 


12 


12 


14 


12 


11 


14 






14 


15 


14 


15 


13 


16 


total 


Q 


"47 


51 


53 


55 


42 


57 


m 


53 


53 


54 


57 


46 


59 


total 




100 


104 


lor 


112 


88 


116 



RESULTS : 

The results of the study were submitted to means tests and 
analysis of variance to determine- whether class, day, or condition 
had an effect on performance on the three post -tests and the 
. post-post rtest* The means- for Subjects present on all 4 days 
of ‘study ■ are;V8ummar^^ 




Table 2 



Mean Number of Correct Responses on Post-Tests and Post-Post- 
Test for Q and KQ Conditions for 88 s*s present 
on all 4 days of study. 



Condition 


Day 1 PT 


toy a PT 


Day 3 PT 


total PT 


PPT 


Cl 

ns42 


A. 85 


4.95 


5.09 


4.96 


11.07 


• m • 

nr46 


5.58 


5.54 


5.00 


5.37 


8.93 



An analysis of variance revealed no significant differences 
at *05 level between Q and NQ conditions and between days 1^ 
2, and 3 pott -tests. See table 3. 



Table 3 

Analysis of Variance Comparison of Q and Conditions 

on 3 Daily Post Tests 



Source 



SS 



df 



MS 



Days ' . 2;3889 
Condition . / 8.0357 
Days X Condition ' 9*5000 



2 

1 

2 



1;194T .2516 ns 

8.0357 1.6929 ns 
4.750 2.455. ns 



total; 



187.57 



4 



246 






'ft ' * 
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\ An analysis of variance, waef done on tli^e post-post-test 
. lib ores to determine^^^.e^ of variables under study on reten* 
\ assaults are summarized in Table 4. 
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Table 4 

Analysis of Variance Comparison of Q, and Conditions 
and Classes on the Post-Post Test 



Source 


S3 


df 


MS 


P 


Class 


44. as 


3 


14.75 


1,86 ns 


Condition 


92.00 


1 


92.00 


11,61 sigh. 


Class X Condition 


13.13 


3 


4.38 


0,06 ns 


total . 


783.19 


80 







The effect of experimental questions was found to be significant 
Subjects receiving experimental questions in the study performed 
significantly better on the Post-Post-Test than did subjects 
without experimental questions. 

Further analysis of the Post-Post*-Test data was made to 
determine whether the effect of the experimental questions was 



a general effect » or operated to improve performance only on 
PPT questions that had transfer value from experimental ques^ 
tionsc The PPT was originally designed to include 9 transfer 
-items and , 9 non— transfer, items (related to experimental ques- 
, tion? and not related)* Post hioo examination suggested that 
v/'v2 items oi*ij 5 lna^ designated non-transfer were in fact transfer 
-,.^ltema^^ was- done oh 11 transfer and 7 

T tas'ts were used to compare Q and NQ per- 
forMahca ph‘ tht ?PT; oh trahsfer and nohrtransfer items, A 
signifioa^ the Q condition was found 

No difference ' 
4fs88 ). ’ 
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Answers to PPT questions were further categorized as familiar 
vocabulary (BV) and new vocabulary (NV). The performance 
of ^ and NQ conditions on PV and NV, and PV transfer vs« 
no transfer and NV transfer vs. no transfer items was made. 
Both ^ and NQ conditions had significantly higher performance 
on PV Items than NV items on PPT (trr2.001, sign >.05, t:t2.969,’ 
sign >*05 respectively. )• Table ' 5 shows other comparisons of 
means of Q and NQ conditions. , ' 

Table's 

, t Comparisons of. Q vs. N^ Conditions 









New vocabulary 


t 1.711 


NS., ■ 


NV non transfer / 


■ t 0,183 


NS.-. 


NV transfer 


t 1.590 


NS , 


Pamiiiar 


' '1 




vocabulary 


t 1.273 


NS 


PV non transfer , ’ 


t 0.905 


NS 


PV transfer ; .* 


% 2.485 


Oign >.05 



’ ^ sisnlfican^^^ difference between % and NQ conditions oh- 
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■ ,,PPT li'emd is clearly abcdunibed for fey shpenipr ^ performance 
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Table 6 

Mean Time Spent Reading Experimental Materials and Answering 

Post-Test in Minutes 





Readlna: 


Post -Test 




15.17 


8.86 




10.26 


9.62 



* 

i ' v' 



' V * 



Summary Study 1; 

The results of Study 1 found no general facilatatj. effect 
of interspersed questions occuring after textual material. 

ThS facilatatlve effect that was found held true only on the 
PPT items tiaying transfer value from the Interspersed question 
No geperal Inclderital ef^^^ observed. In addition, 

‘ were obser*ved to Increase reading time 

.,ypf textual material but decrease, time required to answer PT 
;Nb dif.f®K(enc observed over the. 3 consecutive 
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study 2 



Subject a : 



The aubjects in the second study were 96 sixth grade 
students (47 .female, 49 male) in four science classes taught 
by one science teacher, and 74 college students enrolled in 
two sections of educational psychology at Mount Holyoke 
College*. The sixth graders were from the same school as 
the subjects In study 1. 



'i < ' 



/ • V t * 



•>;x ' , 



Procedure ; 

The procedure for sixth grade subjects was essentially 

the same ’as In study 1, with the following exceptions; Ss 

selection 

read one six page/oh one day under either Q or NQ conditions. 
In addition, one half. -of the Ss in both Q and M conditions 
read their materials and took both the post test and post-post 
test in small groups of 4 to 6 dn a roomi other than the class- 
room* This was struc^^ an ’‘individual** as apposedd 

to group (intact situation. Each of the 4 class- 



... ^ 



rpbms of ?Ss ^bre^ r^ and NCi conditions. 






S^s.5,Withih'!bhe'^bf.ith©f^?i4hd;^p^^ lassignod 






Withih'^theKt^ sea^ of c ollege y student a . one was as- 

ahd the /other iis^^ NQ condition. 

•k \ ^ ^ t . ' " 

.|rbu|) we^^ 4 six question 
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Materials ; 

• ' * •• • jt*"'*;. 



sixth grade materials were construct e(i essentially 
the same as in study 1 with the following exceptions; the 
content of the reading was scientific -descriptive material 
about whales written at a sixth grade reading level; two 
interspersed questions were presented after each page of 
text material ( Instead of 3) under Q condition. 

The materials for college students were identical to 
•those of 6th graders except that three additional. pages of 
text material { with Interspersed questions in Q condition) 
were inserted after page 3 of the sixth grade materials. 

■ . , This made a total of 9 pages of text material for college Ss. 

The questions for the college pre-test were completion type 
and taken from the 3 added pages of text. 












' Sources ; 

. i The data in study 2 was the number of correct responses 
by Ss to the PT (l6 completion items ), the PPT (20 multiple 
s chblco and \the responses bf one half of the college 






Ss Oh the jprer^ items ). Table 7 presents 
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PPT only 
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Results ! 6th. gradere 

The means of 6th graders under each condition are summarized 
in Table 8. 

Table 8 

Mean Number of Correct Responses on ?T and PPT 
Under Q and NC^ Conditions for Sixth Graders 






N(i 



Type of 
' Group 


Post Test 
(16 items) 


Post -Post Test 
(20 items ) 


class 


6.08, 


10.96 


individual 


6.75 


12.00 


total 


6.40 


11.46 


class 


, 7.19 


. 9.09 


individual 


6.34 


7.80 


total 


6.72 


8.38 



» ^ X 









^ . ’A ? . V V ' , ^ ' 



A3 way analysis of variance was run to determine effect 
of conditions (Q vs;' MQ,)/ type of administration^ and their 
possible interact ions with the tests. The results are summarized 

in'Table •• 

'Table -9' . ■•'•Iv:. 




iCohditddhsyayT.eOt:#'-. ^ITy'ijlS^ i-i ■ -1* 



1324.5 

0.05: 
21745 
ri 8 iOl 
38^98 



: 3.997 
0.761 
0.002 

6/568 



\ * 
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No differences were found between typos of administration 
(intiact classroom vs. “individual” groups). Significant 
differences were found between Q and KQ conditions and in 
the interaction between conditions and test, f tests revealed 
no differences between Ci and NQ conditions on the PT, though 
differences were found on the PPT results (t- 4.991* dft; 94, 
si6A* y •Ol). 

The PPT results were further analysed to determine whether 
the superior Q condition performance was the same on transfer 
*and non-transfer questions. Differences were in favor of Q 
condition (vs. NQ) on transfer questions (t = 8.1647* df- 94, 
sign. > .01). No differences were found between Q and NQ con- 
ditions bn non-transfer PPT questions (t= 0.6956, df-=: 94, ns). 

In addition, both and NQ conditions did significantly better 
0 |i PPT questions classed as familiar vs. new vocabulary (ts4.119* 

, df:s.44, sign. >.01; tc 2.129* df-=. 48, sign.> .01). Further 
analysis revealed the :dlfferences ih favor of Q condition was 
only on new vocabulai^ and familiar vocabulary transfer questions, 



Table 10 



T CbmparisonS: of Q vs. N^ conditions on 



i.j . 



^ X , .m Dat a 

. ^ , , ' , ""v, *} r. ' ' ^ - 



V Significance 
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Results ; College Students 

Table 11 

Mean Number of Correct Responses on Pretest, Post 
Test, and Post-Post Test of College Students 
for (and PPT only) Conditions 



Condition 


6 Question 
Pretest 


16 Question 
Post Test 


20 Question 
Post -Post Test 


Q 


1.21 


11.41 


15.32 


m 


1.14. 


11.23 


12.76 


■ PPT only 




. - 


10,21* 



♦14 Ss were present for the PPT only 

• » I 

t 

Table 11 summarizes the performance of college 3s under 
Cl and KQ conditions. Differences were found in favor of the 
Q (vs. NCiV condition on the PPT (t ^ 5*663$ df=59, sign. > .01) 
but not on the PT (t= 0.319, df-:. 59, ns). Further analysis 
showed that the Q condition did better than the NQ condition 
.on the PPT transfer items (t = 6.342, df=, 59, sign. >.01) 
not on the PPT hon-^ransfoi^ items (t^? 1.527, dfn 59, ns). 

In addition, iboth Q/^^a^^ performanpe on. PPT items was 
slgniflcahtl^^ tl^h perf^^ on the PPT of those 

and; NQ ■cpnditioha. ; 



y V • 
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16 



7 



•? 

i 



5 



r 






V, . 



or college su(>Ject samples* 

2. In study 1, significant differences in favor of Q, condition 
were found on the Post -Post Test performance of 6th graders. 

The same results were found in study 2 for 6th graders and 
college students. Sixth graders in study 1 under the Q con- 
dition performed better only on PPT familiar vocabulary 
transfer items* In study 2, 6th graders performed better on 
on both familiar and new vocabulary transfer items. under the 
0^ condition. College Ss under condition performed signifi- 
cantly better than NQ condition Ss only on transfer items on 
the PPT* Ho. differences were found in any part of the study 
where Ss under the Q condition performed better than the NQ 
condition Ss on PPT questions that were not transfer questions* 
3« There were no differences between the performance of 6th 
grade Ss on the PT and PPT within either Q or conditions 
with respect to the type of experimental setting (intact class- 
room vs. “individual’* settings). 

;4. In study 1, there was no effect of the number of days the 
study was darried out over bn daily PT performance nor on PPT 
’performance-^''’ ' 
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mental gains beyond the post training type test. The present 
investigation assessed the effects of interspersed questions 
(after relevant text ) on the incidental learning of 6th grade 
subjects over days, in intact classrooms vs. individual reading 
situations, and on a delayed test (one week). In addition, 
the effects on 6th graders and college students on the same 
text passages were examined. 

With respect to both 6th graders and college students 
the consistent result was that there was no general facllltatlve 
effect of -Interspersed questions fefter relevant text material) 
on incidental learning. Subjects receiving interspersed 
questions did perform better on the delayed test (PPT).thah 
subjects not receiving questions, but the differences were 
entirely accounted for by performance on items having transfer 
value from Interspersed questions. Thds the present study 
fails to support previous ■'studies^ with respect to Interspersed 
questions (Rothfcopf, 1969) and college students. In addition, 
no '*matheniagenlc’' effects were observed in 6th grade subJectSf * 

. With ^spect to experimental techniques, the present 
invest Igat ioxi i(st^ experimental differences 

■when 6th grade .studei^^^ were treated, in intact classroom 
situations vs. 8 grbnps* The smail groups were designed 
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with 6th graders was carried out over three consecutive days 
with the expectation that any experimental effects mlp^ht be 
different on day 1 than on day 3* No differences v/ere found 
that could be attributed to days with respect to short term 
and delayed retention (PT and PPT results)* V/hile it would 
be unwarranted to suggest that number of days can not have 
an effect in this type of a study-, none was observed in the 
present study involving 3 consecutive days* 

If **mathemagenic behaviors’* are generated in children, 
they do not seem to take the same form as those reported 
in young adults* In addition, the current study does not 
support ;the findings of previous studies regarding the facil- 
itative effect of Interspersed questions* This suggests that 
any generalizations of the implications of studies of adult 
'*mathemegenic behaviors” to children are probably invalid* 
Support for this conclusion was found in a study similar to 
the present one (study 1) using third grade subjects (Wadsworth 
Bedle, ind Gat land, 1970)* No differences between Q, and NQ 
condilbions were found either in immediate or delayed 
testixig* Clearly, a replication of adult studies of mathe- 
tnagenio behayioz*s wiih samp^ is required to 

.to deterinihe whb^^ and how mathemagenic activities interact 
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